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STATUS OF THE CLAIMS . . 

This is an appeal from the Final Office Action mailed July 28, 2003, finally 
rejecting Claims 18, 21-25 arid 28-37 under 35 U.S.C. § 103(a) as being unpatentable over 
U.S. Patent No. 5,677,224 (Kadosh et al.) in view of U.S. Patent No. 5,625,216 (Miller). 
Claims 19 and 20 have been allowed. Claims 26 and 27 have been objected to as being 
dependent on a rejected b^se claim. Claims 18, 21-25 and 28-37 are the subject of the 
, present appeal. ■ 

STATUS OF THE AMENDMENTS 

No amendment has been filed subsequerit to the Final Office Action. 
SUMMARY OF THE INVENTTON 

The present invention relates to integrated circuits and in particular to a 
transistor having asymmetrical source/drain extensions and methods for manufacturing the . 
salme. (Specification, page 1 , lines 12-15). As transistors disposed on integrated circuits 
become smaller, proper design and engineering of the source/drain extensions becomes 
critical to the operation of small-scale transistors. (Specification, page 2, lines 17-20). 
Asynmietrical source arid di-ain extensions, in particular, a drain extension which is deeper ;: 
than a source extension, provide advantageous transistor perforniance. (Specification, page 5, 
line 18 to page 6, line 1 1). - 

Claim 18, the representative claim for the first group, is directed to an 
integra:ted circuit including a plurahty of transistors. Each of the transistors 12 includes a 
_ i?t?^tmcti£e IJ^ disposMo 
a source extension.23 and a drain extension 25. The deep source region 22 and the deep 
drain region 24 are heavily doped with dopants of a first conductivity type. (Figure 1 , 
Specification, page 4, line 23 to page 5, line 3). Source extension 23 is integral to the deep 
source region 22 and drain extension 25 is integral to the deep drain region 24. The source 
extension 23 and the drain extension 25 are disposed partially underneath the gate structure 
18 and are thinner than the deep source region 22 and the deep drain region 24. (Figure 1, 
Specification, page 5, lines 18-21 and page 5, hrie 30 to page 6, line 2). Drain extension 25 is 
deeper than the source extension 23 . (Figure 1, Specification, page 5 line 17 to page 6 line 
11). 

Claim 3 1 , the representative claim of the second group, is directed to an ultra- 
large scale integrated circuit including a plurality of transistors. (Specification, page 6, lines 
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12-14). Each transistor 12 includes a gate structure 12 on a top surface of a seriiicoriductor 
, substrate that is between a deep source region 22 and a deep drain region 24 with dopants of a 
first conductivity type. (Figure 1, Specification, page 4, line 23 to page 5, line 3). Each 
transistoi- 12 also includes, a soui-ce extension 23 with dopants of the first conductivity type 
and a drain extension 25 with doparits of the first conductivity type. The drain extension 25 
is deeper 'thah the soutce extension 23. (Figure 1, Specification, page 5, line 17 to page 6, 
line 11). . : . ,: . 

• Claim 36; the representative claim of the thir^ 
31. Claim 36 includes the a:dditip_nal feature of a unique concentration of dopants associated 
with the deep source and deep drain regions and the source extension and the drain extension. 
(Specification, page 4, line 30 to page 5, line 1, page 5, lines 25-26 and page 6, lines 10-11). 

■ , . ISSUES • 

1 . Whether the claims of Groups 1-3 may properly be rejected under 35 ; 
U.S.C. § 103(a) based on Kadosh et al. (U.S. 5,677,224) in view Miller (US 5,625,216)? ' 

GROUPING OF THE CI ATMS 

For the puiposesofthis appeal only, grouping bfthe claims is as foHows: ' 

1. Claims 18, 21-25 and 28-30 essentially stand orfairtogeiher and are.; 
thierefofe grouped together. Independent claim 18 is the representative claim for the group 
because it is the broadest claim in the group. 

2. Claims 3 1-35 and 37 essentially stand or fall together and are therefore 
-grGuped together^-Indeperidem ciaim-31 is th 

the broadest claim in the group. ^ 

3.. Claim 36 essentially stands or falls by itself and is therefore grouped 
by itself. Claim 36 depends froni claim 31 and includes the additional feature of unique 
concentrations of dopants associated >vith the deep source region, the deep drain region/the 
source extension and the drain extensioii. 

Thus, Appellant respectfully requests indi vidual consideration of each of the 
three groups herein described. The separate patentability of groups 1-3 is discussed below in 
the Argument. 
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ARGUMENT ^ - 

REFERENCES RELIED UPON 
The following references were relied upon by the Examiner: U.S. Patent No. 
5,677,224 to Kadosh et al., issued October 14, 1997 and U.S. 5,625,216 to Miller, issued 
April 29, 1997.. 

BRIEF DESCRIPTION OF REFERENCES 
1 . U.S. Patent No. 5,677,224 to Kadosh et'al. (hereinafter referred to as 
Kadosh) issued on October 14, 1997. Kadosh teaches a method for makifig asymmetrical N- 
charihel and P-charinel devices. One or both devices include a lightly doped drain region, 
heavily doped source and drain regions, and ah ultra-heavily doped source region. (Kadosh, 
col. 3, lines 6-10). A heavily doped source region (P+) 204 and a ultra-heavily doped source 
region (P+H-) 206 merge to form a. source and lightly doped drain region (P-) 152 and heavily 
doped drain region (P+) 198 merge to form a drain. (Kadosh, Figure lU, col. 9, lines 40-57). 
Drain extension 152 is shallower than source extension 204. (Kadosh, Figure lU). Such a ' 
device structure has low source-drain series resistance and reduces hot carrier effects. 
(Kadosh col. 3, lines 13-15). 

2: U.S. Patent No. 5,625,216 to Miller (hereinafter referred to as Miller): 
issued oh April 29, 1997. Miller teaches a MOS transistor and process for manufacturing a 
MOS transistor having a gate-drain underdiffiision length, Ud, that is longer than the gate- 
source uhderdiffiisidn length. Us. (Miller, Abstract, Figure 6, col. 2, lines 1-7). The result is 
an increased gate-drain capacitance without providuig a separate gate-drain capacitor arid 
-without-requiring-sighificant-additional-die-areadrcritical-mask-alig 
capacitor. (Miller, Abstract, col. 1, lines 63-67 arid col. 2, lines 26-31). The source and drain 
underdiffusion lengths, Us and Ud, are the overlap of gates 28 and the drain 27 and source 29, 
respectively. (Miller, Figures 1 and 6, col. 1, lines 29-32 and lines 34-37 and col.; 3, lines 
57-62). The drain region 27 is provided with a p+ diffusion depth that achieves the desired 
underdiffusion length, Ud, and therefore the desired gate-drain capacitance. (Miller, Figure 6, 
col. 2, liries 15-19, col. 3, lines 9-17 arid 60-62 and claim 1 at col. 4, line 47 to col. 5, line 7). 
The p+ diffusion depth of the source regions 29 is shallow relative to the p+ drain 27 
diffusion and the source underdiffusion length. Us, is less than the drain underdiffusion 
length, Ud. (Miller, Figure 6, col. 2, lines 3-6, col. 3, lines 34-36, lines 41-42 and lines 57-60 
and claim 1 at col. 4, line 66 to col. 5, line 7). 



BACKGROUND 

All claim rejections at issue in this appeal are made under 35 U.S.C. § lG3(a)^ 
The legal standards under 35 U.S.C/ § 103(a) are well-settled. 

Obviousness under 35 U.S;C. § 103(a) is a legal conclusion involving four 
factual inquiries: 

(1) the scope and content of the prior art; 

(2) the differences between the claims and the prior art; 

(3) the level of ordinary skill in the pertinent art; and 

(4) secondary considerations, if any, of noh-obviousness. 

Litton Systems, Inc. v. Honeywell. Inc. . 87 F. 3d 1559, 1567, 39 U.S.P.Q. 2d 1321, 1325 
(Fed. Cir. 196). Se_e also Graham v. John Deere Co . 383 U;S. 1, 148 U.S.P.Q. 459 (1966). 

In proceedings before the Patent arid Trademark Office (PTO), the Examiner 
bears the burden of estabhshing a prima facie case of obviousness based upon the prior art. 
In re Piasecki, 745 F.2d 1468, 1471-72, 223 U.S.P.Q. 785, 787-88 (Fed. Cir. 1984). A prima 
facie case of obviousness requires that the prior aft reference or references teaches or 
suggests all of the claimed lirriitations. In re Rovka . 490 F.2d 981, 180 U.S.P.Q. 580 (CCPA 
1974); Manual of Patent Examining Procedure (MPEP), Edition 8(e8), August 2001, Sections 
2142, 2143.03. "The Exaniirier can satisfy this burden only by showing some objective 
teaching in the prior art br that knowledge generally available to one of ordinary skill in the 
art would lead that individual to combine the relevant teachings of the references. In re 
^Eritch,-972F^d4260(Fed^C^^^^^^^ - 
InmLalu, 747 F.2d 703,705, 223 U.S.P.Q. 1257, 1258 (Fed. Cir. 1984); Ashland Oil. Inc. v. 
Delta Resins & Refractories. Inc.. 776 F.2d 281, 297 n.24, 227 U.S.P.Q. 657, 667 n.24 (Fed. 
Cir. 1985); ACS Hospital Systems, Inc. v. Montefiore Hospital . 782 F.2d 1572, 1577, 221 
U.S.P.Q. 929, 933 (Fed. Cir. 1984). When a reference teaches away from the claimed 
invention, that teaching is strong evidence of non-obviousness. See U.S. v. Adams . 383 U.S. 
39, 148 U.S.P;Q. 79 (1966); In re Rovka . 490 F. 2d 981, 180 U.S.P.Q. 580 (CCPA 1974). 



"A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made." 35 U.S.C. § 103(a). 
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• As noted by the Federal Circuit, the "factual inquiry whether to com^^ 

references must be thorough and searching." McGinlev v. Frankhn Sports. Inc. . 262 F.3d 
1339, 60 USPQ.2d 1001 (Fed. Cir. 2001). Further, it "must be based oh objective evidence 
of record." hi re Lee, 277 F.3d 1338, 6i USPQ.2d 1430 (Fed. Cir. 2002). The teaching or 
. suggestion to rhake the claimed combination must be found in the prior art, and not in the 
applicant 's disclositre. In re Vaeck . 947 F.2d 488, 20 USPQ.2d 1438 (Fed. Cir. 1991). The 
hiere fact that references c^ be combined or modified does not render the resultant 
cpmbinatibn obvious unless the prior art also suggests the desirability of the combination, hi 
reMilis, 916 F.2d680, 16 USPQ.2d 1430 (Fed. Cir. 1990). "It is improper, in determining 
whether a' person of ordinary skill would have been led to this combination of references, 
simply to '[use] that which the inventor taught against its teacher.'" Lee (citing W.L. Gore v. 
Garlock, Inc., 721 FM 1540, 1553, 220USPQ 303, 312-13 (Fed. Cir. 1983)). 

REJECTIONS 

Ih the'Finai Office Action dated July 28, 2003, the Examiner rejected claims, 
18, 21-25 and 28-37 under 35 USC § 103(a) as being unpatentable over Kadosh iii view of 
Miller. , , 

For the reasons given below, the Appellant submits that the Examiner's 
rejection of the claims of Groups 1-3 (claims 18, 21-25 and 28-37) is improper and should be 
reversed: . , ' . 

1. the claims of Groups 1-3 are patentable under 35 U.S.C. § 103(a) 
over Kadosh in view of Miller betause the^ 

teach of suggest the Drain Extension is Deeper than the Source Extension Limitation. 

Each of the independent claims 1 8, 2 1 and 31 recite a feature related to a drain 
extension and a source extension in which the drain extension is deeper than the source 
extensibn. This striicture provides significant advantages. More particularly, the shallower 
source extension and deeper drain extension achieves at least three beneficial effects: 1) 
substantial immunity to short channel effects; 2) reduced peak electric field in the channel 
region reduces the possibility of hot-carrier injection into the gate oxide; and 3) higher drive 
current. (See Specification, page 3, lines 1-10). The shallower source extension allows the 
transistor to achieve control of short channel effects and higher drive currents and yet the 



deeper drain extension allows the transistor to reduce hot carrier injection stress. (See 
Specification, page 5, line 15 to page 6, line 7). 

In contrast j neither Kadosh nor Miller, in.tombiniation or alone, teaches or 
suggests a drain extension deeper than the source extension. The Examiner admits that 
Kadosh does riot disclose a drain extension that is deeper than the source extension as 
required by independent claims 18,21 and 31 . Indeed, Kadosh shows a drain extension that 
is shallower than the source extension (KadoSh, Figure iU). This iis precisely the opposite 
structure to that recited iri independent claims 18,21 and 31. 

The Examiner asserts that Miller teaches the limitation of a drain extension 
deeper than the source extension. In particular, iri the Final Offibe Action, the'Examiner 
states: 

; . /. . Miller shows (fig, 6) a seriiiconductor device having 
a deep drain region (27) and a source region 29). The 
device includes source extension (uriderdiffiisibn region 
Us) arid a draiii extension (underdiffusion region Ud) 
integral with the source and deep drain regions 
. ; respectively. The drain extension is riiore than SOnm 
deep (col. 3, lines 1 5-1 9). The deeper drain extension 
provides an increased gate-drain capacitance (col, 3, lines 
57-62) of vice versa (col. 4^ lines 39-42). . . , Therefore, ' 
it would have been obvious to one of ordinary skill in the 
kit at the time the invention was made to modify the 
asynrimetrical source/drain configuration of Kad^^ 
fonhirig a drain extension deepeJr.than a source extension 
as taught by Miller to iricreaise the giate-drain capacitance. 

— See-Fihal-(5ffice-Action-at pages-2=3. 

• . *; Miller was cited to show that a drain extension is 

deeper than a source extension [T]he (examiner's 

• interpretation that the portion of the source and drain uri 
the gate of Miller (the portions labeled Us and Ud) which 
are labeled by Miller as undefdiffiisiori regions, function as 
source and drain extensions. With that interpretation, the 
drain exterilion/underdiffusiori portion is deeper than the 
source ext^risioii/uriderdififiision portion. As seen iri the 

I drawings of the instant invention, the source and drain 
extension regions are f9rmed directly imder the sW 

. insulators and outer portions of the gate electrode in the. 
same manner as the underdiffusion portions of Miller. 
Miller does not use the terrii extensions" but because such 
underdiffusions are of the same structure and material as 



underdiffusions function as extensions. Furthermore, the 
gate length and asymmetrical underdiffusions of Miller 
improve breakdown voltage characteristics of the sihcon 
(col. 3, lines 57-67) " 

However, as admitted by the Examiner, Miller does not provide any 
discussion of a source extension or a drain extension. In addition, the drain and source 
underdiffusion lengths, Ua arid Us, are not of the sariie structure or function ks the source and 
drain extensions of the present application. As discussed iri the specification of the present 
applicatibri, the, drain and sdurce regions of a transistor may include a thin extension that is 
disposed partially underneath the gate to enhance transistor performance. (See Specification, 
page 1, lilies 23-27). The source extension 23 and drain extension 25 are thinner than the 
deep source 22 and deep drain 24Tegions and are disposed partially underneath a gate oxide 
34. (See, Figure I, Specification, page 5, lines 18-21 and page 5, line 30 to page 6, line 7). 
Accordingly, a source extension arid a drain extension a;re regions of the source and drain that 
have a different depth that the deep source region 22 and deep drain region 24. (See, Figure h. 
Specification, page 5, line 18 to page 6, line 1). 

In ycbritrast, the drain arid source underdiffusibh lengths, Ud and Us, disclosed 
in Miller are defined as the ariioiint of overlap of gates 28 and the drain 27 and source 29 \ 
regions, respectively. See, Miller, Figure 6, col. 1, liries 29-32 and lines 34-37 and col. 3, 
lines 57-62). Tlie underdiffusion lengths define the part of the source 29 and drain 27 under' 
the gates 28. .The sources 29 and drain 27 are comprised of a single doped region. In order to 
achieve a desired gate-drain capacitance, the entire drain region 27 is provided with a p+ 
-diffusion depth which provid es the desir ed drain uriderdiffusidn length. (See^ Millar; Figure - 
6, col. 2, lines 15-19 and col. 3, lines 9-17 and lines 60-62). As shown in Figure 6 of Miller, 
the entire drain region 27 includirig the portion of the.drain region underneath the gate (e.g., 
defined by the drairi underdiffusion length) has the same depth. Appellant also notes that 
Miller does not even include a discussion of spacers used in conventional extension iriiplant 
processes. In addition, there is not teaching or suggestion in Miller of the furictions of the 
source and drain extensions, such as, to achieve immunity to short channel effects, to reduce 
peak electric fields in the channel region, etc. The Examiner also asserted that the gate length 
and underdiffusions of Miller improve breakdown voltage characteristics of the silicon. 
However, Miller teaches that the gate may need to be lengthened because of the increased 
drain underdiffusion in order niaintain a sufficient channel length to avoid voltage breakdown 
ofthesilicon. (See, Miller, col. 2, lines ,2 1-25 and col. 3, lines 63-67). * 



Even if Kadosh and Miller could be properly combined, the combination of 
the cited art would not achieve the present invention. The combination of the teachings of 
Kadosh and Miller would result in a deep drain region that would be deeper than the deep 
source region of Kadosh. As discussed above, Miller does not teach or suggest a source 
extension or a drain extension. By combining the concepts of Kadosh and Miller, the deep 
drain region 198 of Kadosh would be increased in depth beyond the depth of the deep source 
region 206. A deeper drain extension would not be contemplated by one of ordinary skill in 
the art reviewing Kadosh and Miller. 

As mentioned above, a prima facie case of obviousness requires that the prior 
art reference or references teaches or suggests all of the claimed limitations. See In re Rovka . 
490 F.2d 981, 180 U.S.P.Q. 580 (CCPA 1974); MPEP, Edition 8(e8), August 2001, 
Sections 2142, 2143.03. Even if Kadosh and Miller could be properly combined, these 
references do not teach or suggest the limitation that a drain extension is deeper than a soufde 
extension. Accordingly, the claims of Groups 1 -3 are patentable over Kadosh in view of 
Miller. . 

2. the claims of Groups 1-3 are patentable under 35 U.S.C, §l03(a) 
over Kadosh in View of Miller because Kadosh teaches away from the Drain Extensioii 
is Deeper than the Source Extension Limitation. 

Teaching away from the claimed invention is strong evidence of non- 
obviousness. See U.S. V.Adams . 383 U.S. 39, 148 U.S.P.Q. 79 (1966); Jn re Rovka . 490 F. 
2d 981, 180 U.S.P.Q. 580 (CCPA 1974). Kadosh clearly teaches away from the claimed 
— iirventionr — . — ^ — _ _ — . 

As discussed above in section 1, Kadosh does not disclose or suggest the 
structure recited in independent claims 18, 21 and 31, in particular, the limitation that the 
drain extension is deeper than the source extension. Not only does Kadosh not provide a 
suggestion for this structure, Kadosh teaches precisely the opposite structure. Specifically, 
Kadosh teaches a method of making an asymmetrical N-chaniiel or P-channel device with a 
drain extension 152 (or lightly doped drain region) which is shallower than the source 
extension 204. (Kadosh, Figure lU). , • : i 

Kadosh achieves the advantages of lower source-drain series resistance and 
reduced hot carrier effects by relying on a structure with a lightly doped drain, a heavily 
doped deep drain, a heavily doped source and ultra-heavily doped deep source. (Kadosh, col. 



3, lines 7-15). If one of ordinary skill in the art used Kadosh in pursuit of the advantages 
mentioned by the Examiner, that person would fabricate an asymmetric transistor with a 
heavily doped deep drain and an ultra heavily doped deep source. In addition, the source 
extension would be deeper than the drain extension. Reducing the depth of source extension 
would not even be considered, especially when Kadosh clearly shows a deeper source 
extension. (Kadosh; iFigure lU) In addition, as discussed in detail in the Appeal Brief filed 
October 23, 2002, it would not have been obvious to one of ordinary skill in the art to 
interchange the drain and source regions. The source and drain are distinct structures that 
have completely distinpt functions during the operation of a transistor. In particular, an 
asymmetric transistor structure, as described in Kadosh and the present application, includes 
a source arid drain that are not identical Structures and are not interchangeable. 

Further, if the proposed modification would render the prior art invention 
being modified unsatisfactory for its intended purpose, then there is no suggestion or 
motivation to make the proposed modification. In re Gordon. 733 F.2d 900, 221 USPQ 1125 
(Fed. Cir. 1984). Assurtiing arguendo that Miller suggested the modification of the lightly ': 
(p-) doped drain region 1 52 of Kadosh, the modification would result in a more heavily 
doped (p+) and deeper drain region 152, with the same depth as the heavily doped deep drain 
region (p+) 198 of Kadosh. While this structure may provide an increased gate-drain, 
capacitance as taught by Miller, the modification would render the structure of Kadosh 
unsatisfactory for its purpose. As discussed above, Kadosh achieves the advantages of lower 
source-drain series resistance arid reduced hot carrier effects by relying ori a structure with a 
lightly doped drairi, a heavily doped deep drain, a heavily doped source and ultra-heavily 
doped deep source where the drain extension is shallower than the source extension. 

Accordingly, the claims of Groups 1 -3 are patentable over the combination of 
Kadosh in view of Miller because Kadosh teaches away from the invention as recited in the 
claims of Groups 1-3. 

3. the claim of Group 3 is patentable under 35 U.S.C. §103(a) over 
Kadosh in view of Miller because the combination of Kadosh and Miller does not teach 
or suggest the dopant concentration limitations as recited in the claim of Group 3. 

Dependent claim 36 recites a unique concentration of dopants associated with 
the deep source and deep drain regions and the source extension and the drain extension. In 
particular, claim 36 requires that the deep source region and the deep drain region have the 



e dopant concentrations and that the source extension, the shallow extension, has a higher 
concentration of dopants thaii the drain extension, the deeper extension. Even assuming, 
arguendo, that the Examiner's contention that the combination of Kadosh and Miller meets 
the limitations in the clairns of the present apphcation, the combination of Kadosh and Miller 
does nqt teach or suggest the limitations of claim 36. In contrast, Kadosh teaches the use of a 
deep sotifce region having a different concentration of dopants than the deep drain region and 
a source extension, the' deeper extension, having a higher concentration of dopants than a 
drain extensi6ri,;the shallower extension. (Kadosh, Figure 1^ col. 3, lines 29-33) In addition. 
Miller does not tekch or suggest different .concentrations of dopants within the drain region or 
source region. There is simply no suggestion for altering the concentration of dopants in 
Kadosh to meet the limitatibns of claim 

' A prima faeie case of ob viousness requires tha 
references teaches or suggests all of the claimed limitations. See InreRdvka . 490 F.2d 981, ' 
180 U.S.P.Q. 580 (CCPA 1974); MPEP, Edition 8(e8)i August 2001, Sections 2142, 2143.6i3. 
Accordingly,, the claim of groiiip 3 is patentable over the comlDinatiori of Kadosh in view of ' ' 
Miller which does not teach or suggest the dopant concentration limitations as recited in 
claim 36. ; 

CONCLUSION . 

In view of the foregoing, the Appellant submits that the claims are hot 
properly rejected as being unpatentable under 35 U.S.C. § 103(a) under the cited reference. 
Accordingly, it is respectfully requested that the board reverse the claim rej ections and 
indiBate that a Notice of Allowance respecting all pending clairns be issued. 

Dated this 27'*' day of January, 2004 

ReispectfuUy submitted, 
Jean M. Tibbetts 

■ . .. ' ' Reg. No. 43,193 

FOLEY &LARDNER 

777 East Wisconsin Avenue 
Milwaukee, WI 53202 
telephone: (414)297-5531 
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APPENDIX - THE CLAIMS ON APPEAL 



1 An integrated circuit including a plurality of field effect 

2 transistors, each of the transistors comprising: 

3 a gate structure disposed over a channel; 

4 a deep source region heavily doped with dopants of a first conductivity 

5 type; 

6 a deep drain region heavily doped with dopants of the first 

7 conductivity type; 

8 - a source extensioh integral the deep source region; and 

9 a drain extension integral the deep drain region, wherein the drain 
10 extension is deeper than the source extens^ 

1 21. Ah integrated circuit includes a gate structui-e disposed over a 

2 channel, a deep source region heavily doped with dopants of a first conductivity type, 

3 a deep drain region heavily doped with dopants of the first conductivity type, a source 

4 extension integral the deep source region, and a drain extension integral the deep 

5 drain region, wherein the drain extension is deeper than the source extension, wherein 

6 the integrated circuit is manufactured by a method, comprising: 

7 providing the gate structure between a source location and a drain 

8 location in a semiconductor substrate; 

9 ' providing an angled source extension implant in a direction fi-om the 

10 -~ -source lotatioh-to the drain-location;- -~ — — — — — ■ — — — ^ - 

11 providing an angled drain extension implant in a direction from the 

12 drain location to the; source location; and 

13 providing a deep source/drain implant at the source location and the 

14 drain location. 

1 22. The integrated circuit of claim 2 1 , further comprising providing 

2 a pair of spacers abutting lateral sides of the gate structure before the deep source 

3 drain implant. 

1 23. The integrated circuit of claim 22, wherein the providing the 

2 source extension step is a low energy, high dose ion implantation step. 
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1 24, The integrated circuit of claim 23, wherein the drain ex 

2 irnplkht step is a medium energy, high dose ion implantation step. 

1 25. The integrated circuit of claim 24, wherein the source extension 

2 forrried by the source extension step is shallower than the drain extension formed by 

3 the drain extension implant step. ' 

1 28. Theintegratedcircuitof claim 25, wherein the drain extension 

2 has a cbhcentratibn between 1x10^^-5x10^^ dopants per centimeter cubed. 

1 ' 29. The integrated circuit ofclaim 25, wherein the drain extension 

, 2 is more than 80 rim deep. 

1 ; , ; 30. The integrked circu^ 

., 2 associated with a N-cWnel or P-charinel with MO 

1 31 . An ultra-large scale integrated circuit including a plurality ofv 

2 field, effecttrarisisto 

3 a gate structure on a top surface of a semiconductor isubstrate; 

4 .7 a source extensipri with dopants ofa first conductivity type; 

5 ; ; a drain extension with dopants of the first conductivity type; and 

6 : . dieep source mid drain regions with dopants of the first conductivity V 

7 / type, wherein the g^e struc^^ between the source and drain regibns, wherein the 

8 . drain extension is deep^^^ 

1 ^ : ^ ' ' • ~ 32~^The^integfatM^irMit^f " 

. 2 ., a pair of spacers abutting lateral sides of the gate structure. 

1 - 33. The integrated circuit of claim 31, wherein the drain extension 

2 is forrhed in a low dosage iriiplarit process. 



1 34. The integrated circuit of claim 31, wherein the source extension 

2 is forriied at an energy level of between 1-5 KeV. 



1 
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35. The integrated circuit of claim 31, wherein the.drain extension 
is formed at an energy level of between 5-15 KeV. 



36. , The integrated circuit of claim 31, wherein the deep source and 
deep drairi.regions have a concentration of 'dopahts between 10*^ arid 10^^ dopants per 
cc, the source exterisipn hais a concentration of dopants between 5xlO'^ and 10^** 
do^ahtis perce, and the drain extension has a concentration' of dopants between 1x10^^ 
arid iSx 10^^ dopants. ' 

37. The integrated circuit of claim 3 1 , wherein the first 
conductivity type is P-type or N-type. 
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